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The asymmetric unit of the title compound, C 17 H 13 Cl3N402-- 
0.5C 2 H 6 OS, contains two almost identical molecules and one 
dimethyl sulfoxide (DMSO-^) solvent molecule. The pyra- 
zole ring forms dihedral angles of 54.6 (4) and 80.0 (4)° in one 
molecule, and dihedral angles of 54.2 (4) and 81.2 (4)° in the 
other molecule, with the directly attached pyridine and 
trichlorophenyl rings, respectively. The dihedral angles of 
the pyridine and trichlorophenyl rings are 51.2 (4) and 
52.0 (4)°, respectively. The crystal packing is characterized 
by intra- and intermolecular hydrogen bonds. The crystal is a 
nonmerohedral twin with a contribution of 0.488 (1) for the 
minor twin component. The terminal ethyl group of one 
molecule and the S atom of DMSO are disordered over two 
sites. 

Related literature 

For pyridinyl-substituted five-membered heterocycles as p38cv 
MAP kinase inhibitors, see: Abu Thaher et al. (2009); Peifer et 
al. (2006). For inhibitory activity and preparation of the title 
compound, see: Abu Thaher, Arnsmann et al. (2012). For 
related structures, see: Abu Thaher, Koch et al. (2012«,6). 




Experimental 

Crystal data 

C 17 H 1 3Cl3N 4 O 2 0.5C 2 H (i OS 

M r = 450.73 

Monoclinic, P2j 

a = 13.501 (2) A 

b = 10.3222 (15) A 

c = 14.889 (2) A 

P = 100.453 (5)° 

Data collection 

Bruker APEXII diffractometer 
Absorption correction: multi-scan 
(TWINABS; Sheldrick, 20086) 
Tna,, = 0.818, T max = 0.974 

Refinement 

R[F 2 > 2a(F 2 )} = 0.068 

wR(F 2 ) = 0.133 

5 = 0.98 

9562 reflections 

526 parameters 

19 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 2040.5 (5) A 3 
Z = 4 

Mo Ka radiation 
/x = 0.53 mm -1 
T = 173 K 

0.40 x 0.20 x 0.05 mm 



9562 measured reflections 
9562 independent reflections 
5575 reflections with I > 2o'(7) 



H-atom parameters constrained 
Ap max = 0.39 e A~ 3 
Ap mi „ = -0.39 e A~ 3 
Absolute structure: Flack (1983), 

4289 Friedel pairs 
Flack parameter: 0.61 (10) 



D-H- - A 




D-H 


H- • A 


D-A 


D-H- - A 


miA-mzA- 


■015A 


0.88 


2.34 


2.767 (8) 


110 


N12A-H12A. 


■OUB' 


0.88 


2.10 


2.957 (8) 


164 


N12A-H12B- 


■miA 1 


' 0.94 


2.15 


2.906 (9) 


137 


N12B-H12C ■ 


■015B 


0.88 


2.13 


2.778 (8) 


130 


N12B-H12C ■ 


■014^' 


" 0.88 


2.24 


2.983 (8) 


142 


N12B-H12D- 


■N2iff 


0.88 


2.02 


2.901 (9) 


176 


Symmetry codes: (i) x + 


1, v, z; (ii) x,y - 


1, z; (iii) x - 


l.y- l,z. 





Data collection: APEX2 (Bruker, 2006); cell refinement: SAINT 
(Bruker, 2006); data reduction: SAINT; program(s) used to solve 
structure: SIR97 (Altomare et al., 1999); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008a); molecular graphics: 
PLATON (Spek, 2009); software used to prepare material for 
publication: PLATON. 



BAT thanks the Alexander von Humboldt Foundation for 
funding. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BT5829). 
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Ethyl 5-amino-3-(pyridin-4-yl)-1 -(2,4,6-trichlorophenyl)-1 H-pyrazole-4- 
carboxylate dimethyl sulfoxide hemisolvate 

Bassam Abu Thaher, Pierre Koch, Dieter Schollmeyer and Stefan Laufer 

Comment 

Pyridin-4-yl substituted five-membered heterocycles have been considered to be potential p38a MAP kinase inhibitors 
(Abu Thaher et al. 2009; Peifer et al. 2006). We showed that the regioisomeric switch from 3-(4-fluoro- 
phenyl)-4-(pyridin-4-yl)- 1 -(aryl)- l//-pyrazol-5-amine to 4-(4-fluorophenyl)-3-(pyridin-4-yl)- l-(aryl)- l//-pyrazol-5- 
amine completely changed the inhibitory profile from p38a MAP kinase to kinases releant in cancer (Abu Thaher, 
Arnsmann et al. 2012). Recently, we reported similar crystal structures (Abu Thaher, Koch et al. 2Q\2a,b). 

The asymmetric unit of the title compound contains two almost identical molecules and DMSO-J6 (Fig. 1). In molecule 
A the pyrazole ring forms dihedral angles of 54.6 (4)° and 80.0 (4)° with the directly attached pyridine and trichloro- 
phenyl rings, respectively. In molecule B the pyrazole ring forms dihedral angels of 54.2 (4)° and 81.2 (4)° with the 
pyridine and trichlorophenyl rings, respectively. The dihedral angle of the pyridine and trichlorophenyl rings in molecules 
A and B are 51.1 (4)° and 52.0 (4)°, respectively. 

The crystal packing (Fig. 2) shows that the amino function (N12) acts as a hydrogen bond donor forming an 
intramolecular hydrogen bond to the oxygen atom (015) and two intermolecular hydrogen bonds to the nitrogen atom of 
the pyridine ring (N21) (A — A/B — B) and to the carbonyl oxygen atom (014) of the ester moiety of two different 
molecules (A — B/B — A) resulting in a double chain along the b axis. 

Experimental 

4 mmol of A^-(2,4,6-trichlorophenyl)-4-pyridinecarbohydrazonoyl chloride and 1.5 equiv. of ethyl cyanoacetate were 
dissolved in 20 ml dry ethanol and cooled to 273 K in an ice bath. 2.0 equiv. of sodium ethoxide solution (21% ethanol) 
was added dropwise and the reaction was stirred over night. The precipitate was filtered from the reaction mixture, 
washed with water and recrystallized from hot ethanol. Yield: 56%. Suitable crystals for X-ray were taken from the 
NMR-tube in DMS0-<4 

Refinement 

Hydrogen atoms attached to carbons were placed at calculated positions with C — H = 0.95 A (aromatic) or 0.98-0.99 A 
(sp 3 C-atom). All H atoms were refined in the riding-model approximation with isotropic displacement parameters (set at 
1.2-1.5 times of the t/ eq of the parent atom). Obtained crystals were twinned. Using the twin matrix -1 0 0, 0 - 1 0, -.4 0 1 
with BSAF 0.488 (2) the structure refinement was successful. The solvent molecule and the ethyl group are disorderd 
with site occupation factors of 0.55 and 0.737 (6) for the major occupied site. The displacement ellipsoids of the atoms 
C17A, C17C and C2B were restrained to an isotropic behaviour with an effective esd of 0.01 for C17A and C17C and 
0.005 for C2B. 
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Computing details 

Data collection: APEX2 (Broker, 2006); cell refinement: APEX2 (Bruker, 2006); data reduction: APEX2 (Bruker, 2006); 
program(s) used to solve structure: SIR97 (Altomare et ah, 1999); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008a); molecular graphics: PLATON (Spek, 2009); software used to prepare material for publication: 
PLATON (Spek, 2009). 



CL2B 




Figure 1 

View of the title compound. Displacement ellipsoids are drawn at the 50% probability level. H atoms are depicted as 
circles of arbitrary size. 



Acta Cryst. (2012). E68, o917-o918 



sup-2 



supplementary materials 




Figure 2 

Crystal structure of the title compound with view along the a-axis. Hydrogen bonding is shown with dashed lines. 
Molecule A coloured in black, B in red and DMSO in green. 

Ethyl 5-amino-3-(pyridin-4-yl)-1-(2,4,6-trichlorophenyl)-1H-pyrazole-4- carboxylate dimethyl sulfoxide 
hemisolvate 



Crystal data 

C 17 Hi3Cl 3 N 4 O2-0.5C 2 H 6 OS 
M T = 450.73 
Monoclinic, P2\ 
Hall symbol: P 2yb 
a = 13.501 (2) A 
b= 10.3222 (15) A 
c= 14.889 (2) A 



p= 100.453 (5)° 
V= 2040.5 (5) A 3 
Z=4 

7^(000) = 924 

D x = 1.467 Mgrn 3 

Mo Ka radiation, 1 = 0.71069 A 

Cell parameters from 3021 reflections 
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9= 2.2-23.0° 
H = 0.53 mrrT 1 
T= 173 K 

Data collection 

BrukerAPEXII 
diffractometer 
Radiation source: sealed tube 
Graphite monochromator 
CCD scan 

Absorption correction: multi-scan 
(TWINABS; Sheldrick, 20086) 
T mm = 0.818, r max = 0.974 



Plate, colourless 

0.40 x 0.20 x 0.05 mm 



9562 measured reflections 
9562 independent reflections 
5575 reflections with / > 2<j(7) 
R mt = 0.000 

^max 27.9 , 0 m [ a 1.9 

h = -17— >17 
* = -13->13 
/ = 0->19 



Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F > = 0.068 

wR{F 1 ) = 0.133 

5=0.98 

9562 reflections 

526 parameters 

19 restraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 



Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = 1/KiV) + (0.0523P) 2 ] 

where P = (F 2 + 2F 2 )/3 
(A/<r) max < 0.001 
A/w, = 0.39 e A" 3 
A/w = -0.39eA- 3 

Absolute structure: Flack (1983), 4289 Friedel 
pairs 

Flack parameter: 0.61 (10) 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional ^-factors R are based on F, with F set to zero for negative F 2 . The threshold expression ofF 1 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


TJ- *ITJ 


C11A 


0.57064 (17) 


0.5279 (2) 


0.01572(14) 


0.0392 (6) 


C12A 


0.24394(15) 


0.23473 (19) 


0.01947 (15) 


0.0345 (5) 


C13A 


0.36624 (16) 


0.57334 (18) 


0.29128(14) 


0.0359 (6) 


CIA 


0.4591 (6) 


0.5412 (6) 


0.1481 (5) 


0.0198(18) 


C2A 


0.4709 (6) 


0.4823 (8) 


0.0664 (5) 


0.0243 (18) 


C3A 


0.4067 (6) 


0.3860 (7) 


0.0270 (5) 


0.0253 (19) 


H3A 


0.4169 


0.3436 


-0.0272 


0.030* 


C4A 


0.3279 (5) 


0.3533 (7) 


0.0685 (5) 


0.0211 (18) 


C5A 


0.3104 (6) 


0.4107 (7) 


0.1489 (5) 


0.0230(19) 


H5A 


0.2540 


0.3874 


0.1754 


0.028* 


C6A 


0.3784 (6) 


0.5025 (7) 


0.1882 (5) 


0.024 (2) 


N7A 


0.5286 (5) 


0.6360 (6) 


0.1898 (4) 


0.0204(16) 



Occ. (<1) 
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C8A 


0.6213 (6) 


0.6166 (7) 


0.2412 (5) 


A 11 / 1 ON 

0.0212 (18) 
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0.4530 


1 o 1 in 
1.213 / 


U.2641 
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a o c 1 //i\ 
0.2651 (4) 


A A1 1 A / 1 A\ 

0.0339 (19) 




t r i ^/~< 

H12C 


— 0.0959 


A A AO yl 
— 0.00Z4 


A OA AT 

0.300/ 


A AC 1 * 

0.051* 




H12D 


A AO /I C 

-0.0345 


A AO/If 

-0.0845 


A O CO C 

0.2525 


A AC 1 sk 

0.05 1* 




C13B 


A 1 1 C A /C\ 

-0.1254 (5) 


A OZ"Z"ZT /T\ 

0.2666 (7) 


a o i n /c\ 

0.3257 (5) 


A A1 11 / 1 OX 

0.0211 (18) 




U14B 


A 1 CAC //1\ 

—0.1505 (4) 


0.3 /4/ (4) 


A 1 A IZH /O A 

0.346/ (3) 


A AO/C A / 1 1 \ 

0.0Z60 (13) 




015B 


A 1 1 O 

-0.1612 (4) 


a 1 r m //i\ 

0.1577 (4) 


A 1 C O A ZO \ 

0.3584 (3) 


A A1/"A /1 IN 

0.0269 (12) 




C16B 


A O 1 /I T //'\ 

-0.2347 (6) 


A 1 /"AA ZO\ 

0.1699 (8) 


A /I 1 1 0 /C\ 

0.4178 (5) 


A AO A /1\ 

0.030 (2) 




H16C 


A O OTO 

—0.2828 


A AA/TT 

0.0967 


A A A/TO 

0.4068 


A AO £. A 

0.036* 




i_ri £r\ 


A o 
— U.Z / 3Z 


0.25 13 


A A A1/T 

U.4U3D 


A 

U.U3o^ 




CI la 


A 1 OCT /TN 

—0.1852 (/) 


0.1 /0o (12) 


0.514/ (6) 


A ATA /O \ 
0.0/0 (3) 




H17D 


A 1 /I T1 

-0.1473 


A A OA A 

0.0899 


A CI OA 

0.5289 


A 1 AC sk 

0.105* 




Hi /b 


a i "5 /;o 
—0.2363 


A 1 TTO 

0.1 / /o 


A C CI C 

0.5535 


A 1 AC* 

0. 105* 




t t 1 nil 


A 1 O A A 

-0.1390 


A I A A C 

0.2445 


0.5260 


A 1 AC * 

0.105* 




C18B 


0.0028 (6) 


A A /TT/T /T\ 

0.4676 (7) 


A iin /c\ 

0.2232 (5) 


A A 1 A C~\\ 

0.019 (2) 




L19B 


A AO A A { C\ 

-0.0840 (6) 


A CO AA /0\ 

0.5390 (8) 


A 1 A1A /f \ 

0.1929 (5) 


A AO /I /I / 1 A\ 

0.0244 (19) 




H19B 


-0.1467 


0.4962 


0.1742 


A AO A * 

0.029* 




CzUr> 


A ATQO {H\ 

— U.U /89 ( /) 


U.oo9 / (8) 


A 1 OAA 

U.19UU (5) 


a a'i £ e~)\ 
0.036 (Z) 




H20B 


a 1 o AO 

-0.1392 


0.7162 


A 1 /^O C 

0.1685 


A A A A * 

0.044* 




N21B 


a aa^o 
U.UU62 (6) 


0./3/8 (/) 


U.2158 (4) 


U.VJ^J (18) 




C22B 


U.U891 (/) 


A *C7 1 A /'7\ 
U.6/1U (/) 


A O /I £ 1 /C\ 

U.2461 (5) 


A AO C /^t\ 

U.U2o (2) 




Hzzd 


A i cm 

U. 1MJ3 


a T1 £c 
U. / lo5 


U.Z059 


A A1 1 * 




C23B 


a Aom 
U.U89 / (o) 


U.5364 ( /) 


U.2499 (5) 


A / 1 A\ 
U.UZZ / (19) 




H23B 


0.1510 


0.4919 


0.2712 


A AO 1 * 

0.027* 




C 1 

M 


A C A 1 A /1\ 

0.5410 (2) 


A 0 O 1 1 /O \ 

0.3311 (3) 


A C /I jCA 

0.5460 (2) 


A A /I *7 A / 1 AN 

0.0470 (10) 


A TOT i £L\ 

0.737 (6) 


C 1 1 A 

S1A 


0.5038 (7) 


0.3249 (8) 


A A CAA 

0.4509 (6) 


A A CO /"> A 

0.052 (3) 


0.263 (6) 


04L 


0.5551 (5) 


A 1 AAA //"\ 

0.1999 (6) 


A CAOC /C\ 

0.5035 (5) 


A AOO ZO\ 

0.082 (2) 




C2L 


0.5902 (7) 


A /I /I C A /ON 

0.4454 (8) 


A /I 0 1 C /T\ 

0.4825 (7) 


A AT 1 /O \ 

0.071 (3) 




T tot A 


A f OIA 

0.5829 


a c in 

0.5327 


0.5066 


0.106* 


A TOT i£L\ 

0.737 (6) 




a cc/n 
U.034 / 


f\AA AO 

U.44UV 


A /I 1 CO 

U.4189 


A 1 A£* 


U. /3 / (o) 


H2LC 


0.6619 


0.4264 


0.4850 


0.106* 


A TOT /'/'N 

0.737 (6) 


H2LD 


0.6482 


A /I 1 A O 

0.4298 


0.4526 


0.106* 


A O/"0 //"\ 

0.263 (6) 


T TTT T7 


0.6122 


A /I /I O O 

0.4438 


A C /I AA 

0.5490 


A 1 * 

0.106* 


a oz:o /£\ 

0.263 (6) 


T TOT T7 


A f /TAA 

0.5609 


A C O A /I 

0.5304 


A A £n O 

0.4638 


A 1 A^* 

0.106* 


a oz:o //:n 

0.263 (6) 


C3L 


A /111/" { f\ 

0.4116 (6) 


A O /" A /" /A\ 

0.3696 (9) 


A f AAH /T\ 

0.5097 (7) 


A AH 1 /O \ 

0.07 1 (3) 




T n T A 


a o n i 

0.3731 


A OOA1 

0.2897 


A AC\A A 

0.4944 


A 1 AZ7sfc 

0.106* 


A TOT i £L\ 

0.737 (6) 


H3LB 


0.4039 


0.4257 


0.4558 


0.106* 


0.737 (6) 


H3LC 


0.3865 


0.4147 


0.5590 


0.106* 


0.737 (6) 


H3LD 


0.3658 


0.2965 


0.5121 


0.106* 


0.263 (6) 


H3LE 


0.3738 


0.4430 


0.4788 


0.106* 


0.263 (6) 


H3LF 


0.4423 


0.3950 


0.5720 


0.106* 


0.263 (6) 



Atomic displacement parameters (A 2 ) 



jjn jjii jji3 jjii jjn jjn 

C11A 0.0387 (13) 0.0396 (13) 0.0439 (14) -0.0159 (12) 0.0199 (12) -0.0048 (10) 

C12A 0.0275 (12) 0.0305 (12) 0.0457(14) -0.0121 (10) 0.0072(11) -0.0151 (10) 

C13A 0.0334 (14) 0.0387 (12) 0.0377 (13) -0.0066 (10) 0.0120(11) -0.0170 (9) 

CIA 0.019(5) 0.010(4) 0.027(5) -0.004(4) -0.006(4) 0.003 (3) 

C2A 0.024(5) 0.019(4) 0.032(4) 0.002 (4) 0.009(4) 0.008(3) 
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f> T A 

L3A 


A ATT /C\ 

0.027 (5) 


A ATT (A \ 

0.022 (4) 


A ATA /f \ 

0.029 (5) 


C4A 


A A 1 1 //I \ 

0.013 (4) 


A A 1 A / A\ 

0.014 (4) 


A ATT /f \ 

0.037 (5) 


/~1 C A 

L5A 


0.018 (5) 


A ATT / A \ 

0.022 (4) 


A AO A /C\ 

0.030 (5) 


Co A 


a mi /c\ 

0.022 (5) 


A ATT /C\ 

0.022 (5) 


A AO A 

0.029 (5) 


XTT A 

N7A 


A ATA / A \ 

0.020 (4) 


A A 1 1 / A \ 

0.011 (4) 


A AT A { A \ 

0.030 (4) 


/"< O A 

C8A 


0.016 (5) 


A AT C / A \ 

0.025 (4) 


A AT /_ { C\ 

0.026 (5) 


L9A 


A AT 1 /C\ 

0.021 (5) 


a nn t a \ 

0.017 (4) 


A AO C i A \ 

0.025 (4) 


C10A 


A AT yl ( C\ 

0.024 (5) 


A A 1 T / A\ 

0.013 (4) 


A ATT { A \ 

0.027 (4) 


XT 1 1 A 

JN 1 1A 


0.025 (4) 


A AAA /"I A 

0.009 (3) 


A A/1 1 ( A\ 

0.041 (4) 


XT 1 O A 

JN12A 


A A 1 /I (A \ 

0.014 (4) 


A A 1 T / A \ 

0.013 (4) 


0.056 (5) 


PIT » 

C13A 


A AO 1 / C\ 

0.021 (3) 


a ATT 
0.02 / (J) 


A A1 O I A\ 

0.018 (4) 


r\ 1 a a 

(J14A 


A An /O \ 

0.023 (3) 


A A 1 A /T \ 

0.019 (3) 


A A A A i A\ 

0.044 (4) 


U15A 


A mc /O \ 
0.023 (3) 


A ATI /T\ 

0.023 (3) 


A A/I C /O \ 

0.045 (3) 


C16A 


A A 1 O /C\ 

0.018 (5) 


A A A T /f \ 

0.042 (5) 


A AC £. f£\ 

0.056 (6) 


Z" 1 1 T A 

C17A 


A ACT /f\\ 

0.053 (9) 


A A/T 0 /n\ 

0.068 (9) 


A AC 1 /A\ 

0.051 (9) 


C17C 


A AiCI / 1 A\ 

0.063 (10) 


A AzTO / 1 A\ 

0.068 (10) 


A ACA /A\ 

0.050 (9) 


C18A 


A An i £-\ 

0.02 / (0) 


A A 1 O i A \ 

0.018 (4) 


A AOA /C\ 

0.029 (5) 


C19A 


A AO 1 /C\ 

0.021 (5) 


A AO A i A \ 

0.020 (4) 


A AO O /C \ 

0.032 (5) 


L20A 


A ATA /£\ 

0.030 (0) 


A AT A /C\ 

0.024 (5) 


A AT A /C\ 

0.024 (5) 


XTO 1 A 


A AT T /C\ 
0.033 (D) 


A A 1 /Z f A\ 

0.0 lo (4) 


A AO A 

0.039 (5) 


C22A 


a ATT //^A 

0.02/ (0) 


A AT 1 /C\ 

0.021 {j) 


A AC /I ( £\ 

0.054 (6) 


a 

L23A 


a at c 

0.025 (6) 


A AT 1 /C\ 

0.021 (5) 


A A A O 

0.043 (6) 


cub 


A ATOT /1 T\ 

0.0287 (12) 


aa/iti 
0.0421 (14) 


AA/IOT / 1 A \ 

0.0483 (14) 


C12B 


A AO on { 1 o\ 

0.0289 (12) 


A AO A£ / 1 0\ 

0.0296 (12) 


A (\ACH /1 A\ 

0.046/ (14) 


C13B 


A AO IO /1 /1\ 

0.0312 (14) 


A AC£A /I C\ 

0.0560 (15) 


A A/1 on /1 c \ 
0.0439 (15) 


Cits 


A A 1 O i A \ 

0.012 (4) 


A A 1 O / A \ 

0.018 (4) 


A AO O f Z\ 

0.032 (5) 


C2B 


0.016 (4) 


A AT 1 /T \ 

0.021 (3) 


A A T A / A \ 

0.030 (4) 


L3B 


A A T O /C\ 

0.028 (5) 


A ATT / A \ 

0.022 (4) 


A AT 1 ( C\ 

0.031 (5) 


/ill 
C4B 


A AO 1 i C\ 

0.031 (5) 


A A 1 t SA\ 

0.012 (4) 


A AO 1 /C\ 

0.031 (5) 


C5B 


0.021 (5) 


A AO A / C \ 

0.030 (5) 


A ATT /C\ 

0.027 (5) 


L6B 


A AT T f/l\ 

0.032 (6) 


A A 1 A / A\ 

0.014 (4) 


A ATT /C\ 

0.022 (5) 


N7B 


A AO O / A \ 

0.023 (4) 


A AAA /I \ 

0.009 (3) 


A A A A / A \ 

0.040 (4) 


POD 

C8B 


A AO£ /C\ 

0.026 (3) 


A A 1 O i A \ 

0.018 (4) 


A AOA /C\ 

0.029 (5) 


C9B 


A AAA / A \ 

0.009 (4) 


0.016 (4) 


0.034 (5) 


L10B 


A A 1 A /r\ 

0.014 (5) 


A A 1 T / A \ 

0.012 (4) 


A ATT /C\ 

0.027 (5) 


XT 1 ID 

N 1 IB 


A ATT f A\ 

0.022 (4) 


A A 1 1 /T \ 

0.011 (3) 


A A") ") //I \ 

0.033 (4) 


JN 12r> 


A f\A A t C\ 
0.U44 {j J 


A A 1 C { A\ 
0.0 1 J (4) 


A A/1 fl /C\ 

U.04V ( J ) 


L13B 


A A 1 a sc\ 

0.016 (5) 


A A 1 T / A\ 

0.017 (4) 


A ATA /C\ 

0.029 (5) 


(J14B 


A AT C /T \ 

0.025 (3) 


A A 1 T /T \ 

0.017 (3) 


A AT O /T \ 

0.038 (3) 


i en 

(J15B 


A AO A ZO\ 

0.029 (3) 


a a 1 z: /o \ 

0.016 (3) 


A A A A /O \ 

0.040 (3) 


L16B 


A ATT ( C\ 

0.027 (5) 


A AT O / A \ 

0.028 (4) 


A A A T /C\ 

0.042 (5) 


L17B 


A A A A i £\ 

0.044 (6) 


A 1 T 1 / 1 A\ 

0.121 (10) 


A ACT /T\ 

0.052 (7) 


L18B 


A AOC 1 £\ 

0.025 (6) 


A A 1 C / A\ 

0.015 (4) 


A A 1 A ZC\ 

0.019 (5) 


C19B 


A AO O /C\ 

0.028 (5) 


A AO O //I \ 

0.023 (4) 


A AO 0 /C\ 

0.023 (5) 


C20B 


0.047 (7) 


0.022 (5) 


0.039 (6) 


N21B 


0.047 (5) 


0.026 (4) 


0.035 (5) 


C22B 


0.029 (5) 


0.019 (4) 


0.032 (5) 


C23B 


0.024 (5) 


0.010(4) 


0.038 (5) 


SI 


0.059 (2) 


0.0423 (18) 


0.043 (2) 



supplementary materials 



0.002 (4) 


0.009 (4) 


-0.001 (3) 


-0.001 (3) 


0.006 (4) 


-0.004 (4) 


-0.006 (4) 


0.007 (4) 


0.000 (3) 


0.003 (4) 


0.006 (4) 


0.004 (4) 


-0.005 (3) 


0.003 (3) 


-0.002 (3) 


0.005 (4) 


0.009 (4) 


-0.004 (4) 


0.007 (4) 


0.003 (4) 


0.002 (3) 


-0.006 (4) 


0.006 (4) 


-0.005 (3) 


0.001 (3) 


0.001 (3) 


-0.002 (3) 


0.007 (3) 


-0.005 (4) 


0.003 (3) 


-0.001 (4) 


0.004 (4) 


0.001 (3) 


-0.010(3) 


0.001 (3) 


-0.004 (3) 


0.002 (3) 


-0.011 (3) 


0.002 (3) 


-0.006 (4) 


-0.005 (4) 


0.004 (5) 


-0.009 (7) 


0.006 (7) 


0.005 (7) 


-0.009 (8) 


0.007 (8) 


0.008 (8) 


0.000 (4) 


-0.005 (4) 


0.002 (4) 


0.008 (4) 


0.005 (4) 


-0.005 (4) 


-0.012 (4) 


-0.007 (4) 


0.007 (4) 


0.000 (4) 


-0.007 (4) 


0.004 (3) 


0.005 (4) 


-0.005 (5) 


0.005 (4) 


0.000 (4) 


0.004 (4) 


-0.006 (4) 


0.0136(12) 


-0.0044 (12) 


-0.0069(11) 


0.0048(11) 


0.0115 (11) 


-0.0152(10) 


0.0066(11) 


-0.0003 (11) 


-0.0287(11) 


-0.006 (3) 


0.007 (4) 


-0.001 (3) 


0.010(3) 


0.004 (3) 


0.002 (3) 


0.003 (4) 


0.013 (4) 


-0.003 (3) 


0.005 (4) 


0.018(4) 


0.001 (3) 


-0.003 (4) 


0.007 (4) 


-0.005 (3) 


-0.010(4) 


0.004 (4) 


-0.012 (3) 


-0.007 (3) 


0.017(3) 


-0.004 (3) 


-0.003 (4) 


0.012 (4) 


0.000 (4) 


0.009 (3) 


0.005 (4) 


-0.002 (4) 


-0.005 (4) 


0.001 (4) 


-0.005 (3) 


-0.006 (3) 


0.007 (3) 


-0.004 (3) 


0.001 (3) 


0.025 (4) 


-0.003 (3) 


-0.006 (3) 


-0.001 (4) 


-0.003 (3) 


0.003 (2) 


0.012(3) 


0.001 (2) 


0.001 (2) 


0.019(3) 


0.004 (2) 


0.003 (4) 


0.025 (4) 


0.005 (4) 


0.009 (6) 


0.024 (5) 


0.005 (7) 


0.003 (4) 


0.008 (4) 


0.003 (3) 


0.004 (4) 


0.009 (4) 


0.001 (4) 


0.013 (5) 


0.002 (5) 


0.005 (4) 


0.001 (4) 


0.019 (4) 


-0.001 (3) 


-0.004 (4) 


0.009 (4) 


-0.011 (4) 


0.004 (4) 


0.016 (4) 


0.001 (4) 


0.0101 (15) 


0.0180(17) 


0.0031 (14) 
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SIA 
04L 
C2L 
C3L 



0.060 (6) 
0.083 (5) 
0.067 (7) 
0.060 (6) 



0.043 (5) 
0.039 (4) 
0.037 (5) 
0.072 (7) 



0.057 (7) 
0.140 (7) 
0.114(9) 
0.093 (8) 



-0.005 (4) 
0.005 (4) 
0.012(5) 
0.016(6) 



0.025 (5) 
0.066 (5) 
0.031 (7) 
0.049 (6) 



-0.008 (4) 
0.004 (4) 
0.005 (5) 
0.009 (6) 



Geometric parameters (A, ") 



C11A — C2A 


1.724 (7) 


C3B— C4B 


1.412(11) 


C12A — C4A 


1.736 (7) 


C3B— H3B 


0.9500 


C13A — C6A 


1.735 (8) 


C4B— C5B 


1.363 (9) 


CIA— C6A 


1.393 (10) 


C5B— C6B 


1.386 (10) 


CIA— C2A 


1.395 (10) 


C5B— H5B 


0.9500 


CIA— N7A 


1.419(9) 


N7B— C8B 


1.358 (9) 


C2A— C3A 


1.378 (10) 


N7B— N11B 


1.394 (7) 


C3A— C4A 


1.365 (10) 


C8B— N12B 


1.340 (9) 


C3A— H3A 


0.9500 


C8B— C9B 


1.396 (9) 


C4A— C5A 


1.394 (9) 


C9B— CI OB 


1.394 (9) 


C5A— C6A 


1.373 (10) 


C9B— C13B 


1.445 (9) 


C5A— H5A 


0.9500 


C10B— N11B 


1.324 (8) 


N7A— C8A 


1.357 (9) 


CI OB— C18B 


1.480 (10) 


N7A — Nil A 


1.394 (8) 


N12B— H12C 


0.8816 


C8A— N12A 


1.333 (9) 


N12B— H12D 


0.8840 


C8A— C9A 


1.381 (10) 


C13B— 014B 


1.223 (7) 


C9A— CI OA 


1.426(10) 


C13B— 015B 


1.349 (8) 


C9A— C13A 


1.454(10) 


015B— C16B 


1.450 (8) 


C10A— Nil A 


1.330(9) 


C16B— C17B 


1.475 (10) 


CI OA— C18A 


1.482(11) 


C16B— H16C 


0.9900 


N12A— H12A 


0.8811 


C16B— H16D 


0.9900 


N12A— H12B 


0.9422 


C17B— H17D 


0.9800 


C13A— 014A 


1.203 (8) 


C17B— H17E 


0.9800 


C13A— 015A 


1.349 (8) 


C17B— H17F 


0.9800 


015A— C16A 


1.448 (9) 


C18B— C23B 


1.368 (10) 


C16A— C17C 


1.47 (2) 


C18B— C19B 


1.389 (10) 


C16A— C17A 


1.49(2) 


C19B— C20B 


1.352 (11) 


C16A— H16A 


0.9900 


C19B— H19B 


0.9500 


C16A— H16B 


0.9900 


C20B— N21B 


1.342(10) 


C16A— H16E 


0.9900 


C20B— H20B 


0.9500 


C16A— H16F 


0.9900 


N21B— C22B 


1.321 (9) 


C17A— H17A 


0.9800 


C22B— C23B 


1.390 (10) 


C17A— H17B 


0.9800 


C22B— H22B 


0.9500 


C17A— H17C 


0.9800 


C23B— H23B 


0.9500 


C17C— H17G 


0.9800 


SI— 04L 


1.521 (7) 


C17C— H17H 


0.9800 


SI— C2L 


1.720(10) 


C17C— HI 71 


0.9800 


SI— C3L 


1.777 (9) 


C18A— C23A 


1.372 (11) 


SI— H2LE 


1.5047 


C18A— C19A 
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N21A— C22A 1.339 (10) 

C22A— C23A 1.352 (11) 

C22A— H22A 0.9500 

C23A— H23A 0.9500 

CUB— C2B 1.715(7) 

C12B— C4B 1.730 (7) 

COB— C6B 1.744(7) 

C1B— C2B 1.392 (10) 

C1B— C6B 1.395 (10) 

C1B— N7B 1.401 (9) 

C2B— C3B 1.382 (9) 

C6A— CIA— C2A 118.1(7) 

C6A— C 1 A— N7A 1 2 1 .2 (7) 

C2A— CIA— N7A 120.7(7) 

C3A— C2A— CIA 121.5 (7) 

C3A— C2A— C11A 119.5(6) 

CIA— C2A— C11A 119.0(6) 

C4A— C3A— C2A 117.9(7) 

C4A— C3A— H3A 121.0 

C2A— C3A— H3A 121.1 

C3A— C4A— C5A 123.4 (7) 

C3A— C4A— C12A 119.1(6) 

C5A— C4A— C12A 117.4(6) 

C6A— C5A— C4A 117.0(7) 

C6A— C5A— H5A 121.5 

C4A— C5A— H5A 121.5 

C5A— C6A— CIA 122.0 (7) 

C5A— C6A— C13A 120.3 (6) 

CIA— C6A— C13A 117.7(6) 

C8A — N7A — Nil A 112.6(6) 

C8A— N7A— CIA 127.8 (6) 

N11A— N7A— CIA 119.6(6) 

N12A— C8A— N7A 121.7(7) 

N12A— C8A— C9A 131.5(8) 

N7A— C8A— C9A 106.8 (6) 

C8A — C9A — CI OA 104.8 (7) 

C8A— C9A— C13A 128.0 (7) 

CI OA — C9A — C13A 126.7 (7) 

N11A— C10A— C9A 112.5(7) 

N11A— C10A— C18A 117.3 (7) 

C9A — C 1 OA — C 1 8 A 130.2(7) 

C 1 OA— N 1 1 A— N7A 1 03 .4 (6) 

C8A— N12A— H12A 128.3 

C8A— N12A— H12B 103.1 

H12A— N12A— H12B 128.6 

014A— C13A— 015A 123.3 (7) 

014A— C13A— C9A 126.9 (7) 

015A— C13A— C9A 109.8 (6) 



C2L— H2LB 0.9814 

C2L— H2LC 0.9814 

C2L— H2LD 0.9818 

C2L— H2LE 0.9815 

C2L— H2LF 0.9813 

C3L— H3LA 0.9800 

C3L— H3LB 0.9800 

C3L— H3LC 0.9800 

C3L— H3LD 0.9800 

C3L— H3LE 0.9800 

C3L— H3LF 0.9800 

C8B— N7B— N11B 112.4(6) 

C8B— N7B— C1B 127.1 (6) 

N11B— N7B— C1B 120.2(6) 

N12B— C8B— N7B 121.3 (7) 

N12B— C8B— C9B 132.7 (8) 

N7B— C8B— C9B 106.0 (6) 

C 1 OB— C9B— C8B 1 04.9 (6) 

C10B— C9B— C13B 128.8 (7) 

C8B— C9B— C13B 126.0(7) 

N11B— C10B— C9B 113.6(6) 

N11B— C10B— C18B 116.4(7) 

C9B— CI OB— C18B 130.0 (7) 

C 1 OB— N 1 1 B— N7B 103.1(6) 

C8B— N12B— H12C 111.5 

C8B— N12B— H12D 136.8 

H12C— N12B— H12D 111.7 

014B— C13B— 015B 122.3 (7) 

014B— C13B— C9B 125.8 (7) 

015B— C13B— C9B 112.0(6) 

C13B— 015B— C16B 118.5(6) 

015B— C16B— C17B 111.0(6) 

015B— C16B— H16C 109.4 

C17B— C16B— H16C 109.4 

015B— C16B— H16D 109.4 

C17B— C16B— H16D 109.4 

H16C— C16B— H16D 108.0 

C16B— C17B— H17D 109.5 

C16B— C17B— H17E 109.5 

H17D— C17B— H17E 109.5 

C16B— C17B— H17F 109.5 

H17D— C17B— H17F 109.5 

H17E— C17B— H17F 109.5 

C23B— C18B— C19B 116.6(7) 

C23B— C 1 8B— C 1 OB 1 2 1 .0 (7) 

C19B— C18B— C10B 122.4 (7) 

C20B— C19B— C18B 119.7(8) 

C20B— C19B— H19B 120.2 
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A C / 1 1 \ 

-0.5 (13) 


XT 1 1 A C ' 1 /A A P 1 O A PO 1 A 

N 1 1 A — C 1 OA — C 1 o A — C23 A 


53.4 (10) 


p 1 An POAn xto 1 n poon 

C 1 9B — C20B — N2 1 B — C22B 


A A f 1 0\ 

-0.4 (12) 


/nr\ A P 1 (\ A P 1 O A PO O A 

C9A — C 1 OA — C 1 o A — Cz3 A 


1 O O A / 1 A\ 

-128.0 (10) 


POAn xto 1 n poon poon 

CzOB — NzlB — CzzB — Cz3B 


1 O { 1 1 \ 

1.2 (11) 


XT 1 1 A P 1 A A P 1 O A P 1 A A 

Nil A — C 1 OA — C 1 o A — C 1 9 A 


1 O /I A ZO\ 

-124.0 (8) 


p 1 An pion POTn poon 

C 1 9B — C 1 oB — Cz3B — CzzB 


A 1 / 1 1 \ 

-0.1 (11) 


PA A P 1 A A P 1 O A P 1 A A 

C9A — C 1 OA — C 1 o A — C 1 9 A 


C A £L / 1 1 \ 

54.6 (11) 


piAn pion poon poon 

C 1 0B — C 1 oB — Cz3B — CzzB 


1 70 Z ( £\ 

178.5 (6) 


POO A P 1 O A n A P O A a 

C23 A — C 1 8 A — C 19A — C20A 


A O / 1 0\ 

-0.8 (12) 


xto 1 n poon p o o n p 1 on 

N2 IB — C22B — C23B — C 1 8B 


1 A / 1 0\ 

-1.0 (12) 


P 1 A A P 1 O A P 1 A A PO A A 

C 1 OA — C 1 o A — C 1 9 A — CzOA 


176.7 (6) 


POT C 1 /~\4J C 1 A 

CzL — S 1 — (J4L — S 1 A 


CO 1 /z\ 

-52.1 (5) 


P 1 O A P 1 A A P -\ (\ a XTO 1 A 

C 1 qA — C 1 9 A — Cz OA — N z 1 A 


1 '7/1 0\ 

1.7 (12) 


PTT C1 Pt/IT C1 A 

C3L — si — 04L — SIA 


Z 1 O /f \ 

51.3 (5) 


p i (\ a ('OA A XTO 1 A POO A 

C 1 9 A — LzOA — N z 1 A — Czz A 


-1.4 (11) 


r~"")T C1 a r\ AT C1 

C3L — SIA — 04L — S 1 


C A A /f \ 

-54.0 (5) 


f ' >~\ f\ k X TO 1 A POO A P O O A 

C20A — N21A — C22A — C23A 


0.2 (12) 


POT n i a /"\ a t (~i | 

C2L — S 1 A — (J4L — S 1 


51.3 (5) 


XT01A POO A PO ") A P10A 

Nz 1 A — Czz A — Cz3 A — C 1 8 A 


0.6 (13) 


Pt/IT C1 A POT C 1 

(J4L — S 1 A — CzL — S 1 


A 7 A /C\ 

—47.9 (5) 


pin A pin A /"'O'J A A 

C 1 9A — C 1 8A — Cz3 A — Czz A 


AO ( 1 1 \ 

— O.z (13) 


PIT CI A PO T CM 

C3L — MA — CzL — M 


60.5 (5) 


p 1 A A P10A PO O A POOA 

C 10A — C 1 8A — Cz3 A — Czz A 


1 77 7 /7\ 

-177.7 (7) 


/ \ 1 T ri1 POT C 1 A 

U4L — iS 1 — CzL — S 1 A 


52.5 (5) 


cfx\ nR r"*R 


— fl 9 f 1 1 "1 


v .) L o 1 v Z L o 1 r\ 


JO.Z ^0^ 


N7B— C 1 B— C2B— C3B 


-179.4 (7) 


04L— SIA— C3L— SI 


49.0 (5) 


C6B— C 1 B— C2B— CI 1 B 


-179.8 (6) 


C2L— SIA— C3L— SI 


-58.7 (5) 


N7B— C 1 B— C2B— CI 1 B 


1.1(10) 


04L— SI— C3L— SIA 


-52.7 (5) 


C 1 B— C2B— C3B— C4B 


-0.6(11) 


C2L— SI— C3L— SIA 


57.5 (6) 


CI 1 B— C2B— C3B— C4B 


179.0 (6) 






Hydrogen-bond geometry (A, ") 


D—R-A 


D — H H-A D-A 


D—R-A 


m2A—n\2A-Ol5A 


0.88 


2.34 2.767 (8) 


110 


m2A—n\2A-OUB' 


0.88 


2.10 2.957 (8) 


164 


N12A— m2B-miA" 


0.94 


2.15 2.906(9) 


137 


N125— H12C-015S 


0.88 


2.13 2.778 (8) 


130 


N125— R\2C-0\4A m 


0.88 


2.24 2.983 (8) 


142 


NUB—HUD-miB" 


0.88 


2.02 2.901 (9) 


176 



Symmetry codes: (i) y, z; (ii) x, y- 1 , z; (iii) x- 1 , y- 1 , z. 
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